The moss flora of the Los Ruiles Nature Reserve, Maule region (VII), central Chile was investigated. Los Ruiles is a small forest reserve dominated by Nothofagus trees and surrounded by plantations of Pinus radiata. The moss species list contains 72 taxa, among which are 36 species newly reported for the Maule region. Several species reach their northernmost known limit in the reserve, including Achrophyllum magellanicum var. magellanicum, Ancistrodes genuflexa, Cryphaea consimilis, Dendrocryphaea lechleri, Lembophyllum orbiculatum, Leptostomum menziesii, Symblepharis krausei, and Zygodon papillatus. To ensure the survival of these rare or local bryophytes, an increase of the proportion of Nothofagus trees in the forests surrounding the reserve is desirable.
Introduction
During the past few years we have investigated the bryophyte flora of several nature reserves in the Maule (VII) region, which is situated in central Chile about 250 km south of the capital Santiago de Chile. This region is characterized by strong human influence, and large parts of the area, especially in the central Chilean valley, are now under cultivation. Arable land, vineyards, fruit plantations and settlements predominate. In the area of the coast range, the formerly dominant Nothofagus forests have been almost completely cleared and replaced by cultivated land or plantations of Eucalyptus globulus and Pinus radiata. In the Andean range the situation is more favorable, and larger stands of the natural forest vegetation survive, at least in the more remote, deep valleys. However, Nothofagus forests are protected within the region only in few natural reserves, and the number of reserves in the region is low (only seven protected areas). A small area of native Nothofagus forest in the coast range is protected within the Los Ruiles Nature Reserve. During excursions by the authors in March 1999 and March 2000 the moss flora of this nature reserve were studied in detail.
Müller & Pereira
The moss flora of the Maule region of Chile is still insufficiently known. In the checklist of the mosses of Chile (He 1998) only 65 moss species are listed from this region. In contrast, between 190 and 450 species are known from regions to the south of Maule.
Our investigations had two objectives: -to increase the knowledge of the bryophyte flora of the up to now poorly investigated Maule region of Chile -to find out the importance of the few remaining stands of natural forest vegetation for the bryophyte flora of the region and to make proposals for protection measures.
The area of investigation
The Reserva Nacional Los Ruiles is situated in the Maule (VII) region of Chile, in the coastal range in the province of Cauquenes (Fig. 1) , and the following information is taken mostly from the reserve management plan (Cunazza et al. 1995) . The reserve was created in 1982, and covers 45.4 ha. It consists of two parts: the Los Ruiles sector, 29 ha in size, situated in the Chanco municipality (72°30'30" W, 35°49''30" S), and the El Fin sector, 16.4 ha in size, situated in the Empedrado municipality (72°21'0"W, 35°37'30"S). The Los Ruiles sector lies in the valley of the Curanilahue River, and the El Fin sector in the valley of the Pino Talca River, two shallow notched valleys in the mountains of the coast range which drain to the Pacific. The Curanilahue River flows throughout the year, but the Pino Talca River is mostly dry during the summer. Dominant in the reserve are flat to moderately steep slopes with S to SW aspect, which ascend to 810 m in the Cerro Name.
The soils, derived from the underlying granite and pre-Cambrian metamorphosed sedimentary rocks, are acidic throughout, and can be classified as transitional brown-earth to reddishbrown lateritic soils. They are immature, shallow-layered, well drained and highly vulnerable to erosion.
The macroclimate shows a mediterranean subhumid tendency (Castri & Hajek 1976) . It is characterized by hot dry summers and rainy mild winters. The annual rainfall is about 800 mm. The annual average temperature is 13.8ºC with maximums of 18.7ºC in the months of January and February. The coldest months are July and August with average temperatures of 5.9ºC (Hajek & Di Castri 1975) .
The whole reserve is covered by forest. The dominant forest type is the summer-green Chilean mountain forest of the coast range ("Bosque Cudacifolio Maulino"), described as the Nothofagus glauca-Azara petiolaris association. The forest is very rich in woody species, with about 80 shrub and tree species reported. Notable is the occurrence of several plant species at their northernmost known limit, such as Weinmannia trichosperma and Embothrium coccineum. Dominant trees include Nothofagus dombeyi, N. glauca, N. leonii, N. alessandrii (Benoit 1989) : Nothofagus alessandrii and Pitavia punctata are threatened by extinction, Nothofagus glauca and N. leonii are endangered and Citronella mucronata is potentially endangered because of its rarity. The occurrence of these rare and endangered species was the main reason for the creation of the Los Ruiles Nature Reserve.
Annotated species list
The species found in the reserve are listed in alphabetical order in 
Discussion
In the reserve, the most important moss habitats are the bark of trees, and rocks and earthy slopes along paths. The forest ground itself is mostly free of mosses because of the dense shade, and mosses are characteristically rather more frequent only on damp forest ground along brooks, where such species as Achrophyllum magellanicum var. magellanicum, Fissidens crispus and Hypnodendron microstictum occur.
The moss diversity on decaying wood was rather low, and all species found on this substrate (e. The moss flora of the reserve includes both tropical/warm-temperate species which reach their southernmost known distribution limit in the area, as well as Southern Hemisphere/ southern Patagonian species, which reach in the area their northernmost known distribution limit.
The group of tropical / warm-temperate species is represented in the reserve by only a few species, e.g., Fissidens asplenioides, F. crispus and Macrocoma sullivantii. In contrast, the group of Southern Hemisphere/Patagonian elements is represented in the area by many species. Over the half of the mosses of the reserve belong to this distribution type, e.g., Achrophyllum magellanicum var. magellanicum, A number of widely distributed species were also found in the reserve, including the cosmopolitan or subcosmopolitan species Ceratodon purpureus, Didymodon vinealis, Funaria hygrometrica, Grimmia trichophylla, Pohlia wahlenbergii, Polytrichum juniperinum, which are also widely distributed in South America.
The Los Ruiles nature reserve is characterized by a species-rich moss flora. Altogether 72 species were found. Particularly important for nature conservation is the occurrence of Patagonian endemics at their northern distribution limit, and these species are especially in need of protection. A red list of the bryophytes of Chile does not yet exist. However, our current knowledge of the Chilean moss flora indicates that some of the species of the reserve are rare and endangered (at least in the Maule region) due to the high influence of man on the landscape. The aim of the management of the reserve should be to cease forestry operations, allowing the proportion of old trees and decaying wood to increase, and maintainting the humid microclimate in valleys along streams. The reserve is very small and therefore highly influenced by marginal disturbances. An enlargement of the reserve and an increase of the proportion of Nothofagus trees in the surrounding forests is urgently needed for the protection of the interesting moss flora of the reserve.
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